Objectives The purpose of this study was to clarify the role of community factors in parents' quality of childnurturing life (QCNL). Methods We developed a questionnaire to evaluate the degree of QCNL and determine the structural factors related to QCNL as community factors related to parents' QCNL derived from focus group interviews and the Delphi technique. The questionnaire also included the battery of the self-rating depression scale and Tsumori-Inage Infant's Developmental Test. Using the questionnaire, we then conducted a quantitative survey of parents whose children attended nursery schools in Kumamoto Prefecture. Factor analysis, calculation of the mean score and/or ratio to each item, Pearson's correlation coefficient, t test, multiple regression analysis, and covariance structure analysis were performed.
Results from socio-scientific research [2] [3] [4] [5] [6] [7] [8] have indicated that various problems may be present in the childnurturing environment in Japan and that community bonds, so-called social cohesiveness, may play an important role in overcoming these problems. Research has also indicated that experiencing rich and various human relations with people of the same and different age groups from childhood onwards may be important for maturation of the personality. In addition, parents themselves are considered to have stress-reducing and relaxing effects on their children and play a major role in promoting the maturation of both parents and children, which is necessary for the development of child-nurturing abilities. These reports indicate that there may be a number of community factors that promote parents' quality of child-nurturing life (QCNL) in that community. In terms of the significance of community factors in promoting residents' health from rural areas, Ueda et al. [9] noted that a significantly lower frequency of low-birth-weight infants was seen in agricultural communities, suggesting that there may be some factors in these communities that improve the QOL of child-nurturing parents and reduce the occurrence of lowbirth-weight infants.
We therefore hypothesized that an important lifestyle for sound child-nurturing based on community factors is dominantly present in rural areas, such as a sustainable network and closeness to nature for sound child-nurturing. We hypothesized that: (1) since child-nurturing occupies most of the time of child-nurturing parents, QCNL is the most significant factor regulating their quality of life (QOL); (2) ''community factors'' are basic factors in a community that serve to achieve a desirable QCNL; (3) QCNL is also an effective factor to promote the sound growth of children.
On the basis of these hypotheses, we conducted a study to clarify the structure of community factors related to QCNL and the sound growth of children using both a qualitative and quantitative approach.
Methods

Development and components of the questionnaire
Questionnaire for child-nurturing parents
Basic elements of the questionnaire were derived from focus group interviews (FGI) [10, 11] and the Delphi technique [12] . We conducted FGI with three groups involving 27 child-nurturing parents at three nursery schools in Kumamoto Prefecture. The collected data from the FGI were summarized and applied to the PRECEDE-PROCEED model [13] . We then conducted two-round Delphi technique interviews involving 20 experts in maternal and child health to determine the order of priority concerning ''behavior and lifestyle'' in the model. The final questionnaire items according to the phase sequence of the PRECEDE-PROCEED model were as follows: Phase 1. The battery of QCNL consisted of five items:
(1) enjoying the sound growth of the child, (2) enjoying child-nurturing, (3) enjoying childnurturing by cooperating with the family, (4) enjoying child-nurturing with the entire community, and (5) enjoying child-nurturing by cooperating with a nursery school. The overall battery of items and six elements of QOL were developed from the ''basic elements of the QOL'' proposed by the Center for Health Promotion [13] . Here, QOL is defined as the ''degree to which a person enjoys the important possibilities of his/her life'', according to the definition by Renwick et al. [14] . Phase 2. As the participants of the FGI complained of strong feelings of stress regarding child-nurturing, the self-rating depression scale (SDS) devised by Hukuda and Kobayashi [15] was employed to evaluate the state of health on the aspect of stress. Phase 3. Ten elements for ''behavior and lifestyle'' were finally decided upon by the Delphi technique.
In addition, we settled on ten elements for ''community factors'' extracted by FGI as ''environmental factors'' in phase 3. Phase 4. Enhancing factors consisted of 15 ''predisposing factors,'' 15 ''reinforcing factors,'' and 15 ''enabling factors'' corresponding to the elements for ''behavior and lifestyle''.
Thus, we made an original questionnaire composed of seven items with 77 elements along with the framework of the PRECEDE-PROCEED model, such as the items of (1)''QCNL'' with five elements, (2)''overall QOL'' and six elements for the subscales of QOL, (3) ''behavior and lifestyle'' with ten elements, (4) ''community factors'' with ten elements, and ''enhancing factors'' with three items of (5) ''predisposing factors,'' (6) ''reinforcing factors,'' and (7) ''enabling factors'', with 15 elements per item. Added to these items was a background information sheet on ''QCNL,'' such as gender, age, family composition, educational background, situation of employment, housing conditions, and information concerning circumstances around the house.
Each element of the overall QOL, components of QOL, and QCNL was scored on five levels, with a score of 1 referring to the lowest level and a score of 5 referring to the highest level. Other scales, such as ''behavior and lifestyle,'' ''community factors,'' ''predisposing factors,'' ''reinforcing factors,'' and ''enabling factors'' were scored on four levels, where a score of 1 referred to ''never,'' a score of 2 to ''seldom,'' a score of 3 to ''often,'' and a score of 4 to ''always.'' The score was set in a manner that a higher score indicated a more favorable condition. The total score of each item was calculated by adding the score of each element that composed the respective item.
Questionnaire for children
A questionnaire for children was prepared to obtain information on child growth by asking questions associated with the developmental and clinical histories of the child. The Tsumori-Inage Infant's Developmental Test, widely used in Japan, was employed as an index of the sound growth of children [16, 17] . This battery of questions can be used to measure the developmental quotient (DQ) of children aged 0-6 years through the answers of parent. It has five domains, such as ''development of motor function,'' ''development of attentive walking,'' ''social development,'' and ''development of language.''
Questionnaire survey
Subjects
Governmental data from the Division of Maternal and Child Health and the Division of Statistics of Kumamoto Prefecture 2010 indicated that there were about 586 authorized nursery schools and 143 kindergartens in the prefecture. Authorized nursery schools were attended by 34, 53, 57, and 58 % of infants aged 0, 1-2, 3 years, and 4-5 years, respectively, and kindergartens were attended by 29 and 33 % of infants aged 3 and 4-5 years, respectively. These data indicate that over 90 % of infants residing in Kumamoto Prefecture aged 3-5 years were attending authorized nursery schools and/or kindergartens. In addition some infants aged 0 and 1-5 years were attending non-authorized nursery schools. In total, 52.3 % of the whole population of children aged 0-5 years were attending authorized nursery schools. This percentage indicates that parents sending their children to nursery schools were representative of the child-nurturing population in Kumamoto Prefecture. We selected parents whose children attended nursery schools as subjects of the present questionnaire survey.
Three locations of nursery schools were selected for the study: (1) those located in City A (670,097 of the total population), which is an urban area defined according to the classification of agricultural area by the Japanese Ministry of Agriculture, Forestry, and Fisheries [18] ) as being in the middle part of the Prefecture; (2) those in City B (37,093) (hilly farming area) in the south part of the Prefecture; (3) those in City C (71,423) (flat farming area) in the north part of the Prefecture.
Distribution and recovery of the questionnaire
A request for participation in the survey was sent to all nursery schools in the chosen areas through the respective local governments. The survey was entrusted to the nursery schools that consented to participate and involved parents who consented to participate in the survey as well as their children (ages 0-6 years).
First, the objective and contents of the questionnaire survey were explained to the local governments of the study areas for permission for nursery schools in their areas to participate. Once granted, the request for the cooperation of the nursery schools was made through the local governments. A letter inviting parents to participate in the questionnaire survey was distributed to all parents at the selected nursery schools who consented to the survey. Only those parents who consented to participate completed the questionnaire. A set of documents consisting of the questionnaires for parents and their children, explanations of the protection of personal information and informed consent, and consent forms for each family was sealed in an envelope and distributed to the parents. Whether parents responded to the questionnaire was left to their own judgment, and all subjects were assured that there would be consequences should they respond or not. Completed questionnaire forms were sealed by the parents themselves and collected by a member of the research team who did not see the answers.
Verification of the reliability and validity of the questionnaire
To determine the reliability of the questionnaire, we examined internal coherence and stability by dividing subjects into two groups with even and odd identification (ID) numbers; the mean value of each item was then compared between two groups. We also compared Cronbach's a coefficient of each domain between the two groups.
The validity of the survey procedure was secured by employing methods of qualitative surveys with established validity and reliability, such as FGI, the Delphi technique, and the PRECEDE-PROCEED model.
The validity of the structural concept was evaluated by performing factor analysis for items of QOL and QCNL, ''behavior and lifestyle,'' ''predisposing factors,'' ''reinforcing factors,'' ''enabling factors,'' and ''community factors.'' Factor analysis by the principal factor method and varimax rotation was performed, and items with a characteristic value of C1 and a factor loading of C0.3 were selected. In this process, items with a factor loading of \0.3 were eliminated if the investigators agreed that they did not necessarily affect QOL or ''behavior and lifestyle''; then the questionnaire was reconstituted and Cronbach's a coefficient was calculated again.
Analyses of investigation data
Data from all of the subjects from the three cities were calculated [mean ± standard deviation (SD)] for each item and for the total score of each domain. The relationship between QCNL, overall QOL, and elements of QOL, as well as the relationship between ''community factors'' and each item were examined using Pearson's correlation coefficient. In terms of growth and development of children, the developmental age in months was calculated, and the DQ was determined in accordance with the manual of the Tsumori-Inage Infant's Developmental Test. The relationship between the DQ of children and parents' QOL by ''community factors'' was examined using Pearson's correlation coefficient.
The relationship between items of each phase of the PRECEDE-PROCEED model was tested by multiple regression analysis, an independent sample t test of the mean of each phase score of the PRECEDE-PROCEED model, and DQ of the children.
Finally, to verify hypotheses by covariance structural analysis, tentative models were prepared repeatedly by combining ID numbers used in the Tsumori-Inage Infant's Developmental Test with parents' data to examine the relationships between ''community factors,'' parents' QCNL and QOL, and children's growth and development. The structure showing the best fit was selected.
SPSS ver. 11.0J for Windows (SPSS, Chicago, IL) and Amos ver. 5.0 for Windows (Amos Development Corp., Mount Pleasant, SC) were used to analyze the data.
Ethical considerations
For participants in the FGI, the objective and contents of the survey were explained to nursery schools and consent to partake in FGI was obtained at each school. The objective and contents of the survey were explained to parents who consented to participate, and consenting parents were asked to sign forms concerning the protection of personal information and duty of confidentiality. All efforts were made to protect personal information. For participants in the Delphi technique, personal information was secured in accordance with the procedure of the Delphi technique [12] . For participants in the questionnaire survey, personal information and rights were strictly protected.
The Ethics Committee of Kumamoto University approved the present study.
Results
Response rate
Requests for participation in the survey were sent out to 160 nursery schools, and 41 consented (positive response rate: 25.6 %). The questionnaire was distributed to 750 of these nursery school, and responses were obtained from 732 (response rate: 97.6 %), of which 699 (95.5 %) were valid. The questionnaire for children was distributed to 1,036 children, and responses were obtained from 1,008 (response rate: 97.3 %), of which 965 (95.7 %) were valid. The response rate (96.1-100 % per school) and the validity rate (94.1-97.3 %) were not different between schools.
The number of parents participating in the survey was not in agreement with the number of children because some parents had two or more children at the same nursery school.
Preliminary analysis to verify the validity and reliability of the questionnaire Factor analysis to each phase working through the PRE-CEDE-PROCEED model indicated that each phase had three to five factors, as shown in Fig. 1 . For example, it was indicated that the item of ''community factors'' with ten elements consisted of five factors, such as ''lifestyle rooted in the ground (2 elements),'' ''balance of housekeeping and work (2 elements),'' ''community network (3 elements),'' ''amenity (1 element),'' and ''regeneration of life (2 elements).'' Through this process, the number of elements was reduced from 77 to 75 items; one element was deleted from ''predisposing factors'' and the other one from ''enabling factors''. The remaining 75 items were confirmed as the final questionnaire for the present study (see Fig. 1 ). The Cronbach's a coefficient of the final questionnaire revised through factor analysis was found to be 0.80 for QOL, 0.77 for QCNL, 0.74 for ''behavior and lifestyle,'' 0.80 for ''community factors,'' 0.78 for ''predisposing factors,'' 0.86 for ''reinforcing factors,'' 0.81 for ''enabling factors,'' and 0.94 for total items, indicating high internal coherence and showing applicability for individual measurements according to the evaluation by Pope and Mays [11] .
Using the final questionnaire, 699 parents were divided into two groups, those with even and those with odd ID numbers, and data of the two groups were compared. The two groups were confirmed to have the same mean value and deviation and/or component ratio in each item and also showed the same Cronbach's a coefficient for each item; for example, Cronbach's a coefficient for total items of the questionnaire was 0.944 for the odd number group and 0.943 for the even number group (Table 1) .
Characteristics of the subjects Subject characteristics are summarized in Table 2 . Among the 699 (mean age 33.6 ± 5.4 years) subjects of the present study, 93.3 % were mothers.
In terms of family composition, the mean number of family members was 4.5 ± 1.4, and the mean number of children was 2.1 ± 0.9. For working conditions, the number of ''working hours per week'' were on average 34.9 ± 12.8, and 73.7 % of parents worked ''full-time.'' Actual conditions of QCNL and related factors in child-nurturing parents and their children
The scores of each item of Qthe CNL and related factors by each item are shown in Table 3 . Overall QOL scores were 3.71 ± 0.93. The score of the overall QCNL (5 items) was 20.43 ± 2.90 (4.09 per each element of that item). The Fig. 1 The PRECEDE-PROCEED model of quality of child-nurturing life (QCNL) by factor analysis in the questionnaire used in the survey. QOL Quality of life, SDS self-rating depression scale score of SDS was 39.87 ± 7.74 and showed that 50.4 % of the subjects were over 40, indicating light or more severe depression. The score of overall ''behavior and lifestyle'' (3 factors with 10 elements) was 31.5 ± 3.72 (3.15 per each element). The score of overall ''community factors'' (5 items with 10 elements) was 27.67 ± 5.08 (2.77 per each element).
Significance of ''community factors''
The results of Pearson's correlation coefficients between scores of overall ''community factors,'' overall QCNL, component of QOL, overall QOL, SDS, some factors related to daily life, and items of growth of children are shown in Table 4 . Significant r values were seen in overall ''community factors'' for ''number of family members,'' ''number of children,'' ''duration of residence,'' and ''age,'' with the exception of ''working hours''. Regarding overall QCNL, a significant r value was only seen for ''duration of residence.'' In contrast, there was no significant r value between overall QOL and the component elements of QOL. For the SDS, a significant r value was seen only for ''age.'' Significant r values were seen between overall ''community factors'' and each element of child development, such as ''social development,'' ''development of attentive walking,'' ''development of motor function,'' and ''development of language'', with the exception of ''development of lifestyle,'' and were also seen between overall QCNL and ''development of attentive walking'' and ''social development''. In contrast, significant r values were not seen between overall QOL and each element of child development; nevertheless, these r values were not seen to be high. The results of multiple regression analysis by the forced entry method in two statistical models are shown in Table 5 Structural model for community child-nurturing combing ''community factors,'' QCNL, and QOL of child-nurturing parents and growth of children Finally, we performed covariance structural analyses by combining all items to clarify a structural model for a sound child-nurturing environment. Latent variables were ''community factors,'' ''child growth,'' ''QCNL,'' and ''component of QOL.'' The final model to have the highest goodness of fit (CFI = 0.923, RAMSEA = 0.058) is shown in Fig. 2 . The model demonstrated that there may be a vector model for a sound environment for child-nurturing in the community, i.e., improved ''community factors,'' increased QCNL, reduced SDS, increased QOL, and also the sound growth of children. The model revealed that community factors were positively related to parents' QCNL (r = 0.81, p \ 0.001) and negatively related to parental SDS score (r = -0.59, p \ 0.001). On the other hand, the model showed that community factors related positively to the growth of children. However, QCNL and SDS were not directly related to growth of children. 
Discussion
To clarify the significance of adopting ''community factors'' for child-nurturing parents and their children, we conducted a quantitative survey using a questionnaire developed by qualitative methods that verified the validity and reliability of the methods used, such as FGI [10, 11] and the Delphi technique [12] . We selected child-nurturing parents whose children were attending nursery schools from three cities located in the north, middle, and south parts of Kumamoto Prefecture. In Kumamoto Prefecture, 52.3 % of the whole population aged 0-6 years was attending authorized nursery schools during the study period. We selected three cities that were representative of four area types according to the classification of agricultural areas by the Japanese Ministry of Agriculture, Forestry, and Fisheries [18] , such as urban (City A), flat farming (City B), hilly farming (City C), and mountainous areas. Thus, the subjects in our study were representative of child-nurturing populations in Kumamoto Prefecture. We developed a questionnaire by applying the PRECEDE-PROCEED model [13] . This model was developed with the aim to effectively apply intervention programs for health education and to evaluate the degree of improvement in the corresponding items. The model has been proven to be valid and useable for this intervention activity. The elements introduced into the model were essentially meant to be valid and applicable for evaluating the actual state of the corresponding problems. This is the reason that we adopted this model as the basis for our questionnaire.
As described in the Results, the final questionnaire we developed exhibited a high reliability and stability as follows. First, factor analyses of the questionnaire revealed that structures of QCNL, QOL, ''community factors,'' ''behavior and lifestyle,'' and ''three enhancing factors'' were clearly divided into three to five factors, respectively, and only two elements were invalid in 77 previous elements (see Fig. 1 ). Secondly, two randomly divided groups, comprising all subjects, obtained the same score in each item (Table 1) . Thirdly, the Cronbach's a coefficient of each item was shown to be high enough to identify strong inner coherence in each item (Table 1) . Fourthly, multiple regression analysis revealed that the component of the model was valid and reliable by indicating significant correlations from phase to phase (Table 5 ).
Characteristics and meaning of ''community factors'' developed for the present study Factor analysis revealed that the evaluation battery for ''community factors'' with ten items developed through FGI consisted of five factors, such as ''lifestyle rooted in the ground,'' ''balance of housekeeping and work,'' ''community network,'' ''amenity,'' and ''regeneration of life.'' These facts proved that the battery of ''community factors'' we developed has a significant meaning in terms of representing and evaluating the actual state of residents' lifestyle in the rural area. However, these ''community factors'' can also be fully utilized in urban areas by encouraging the establishment of close relationships between community residents and by establishing nature areas that are easy to use, such as parks and home gardens. It is also possible to incorporate these elements into development and welfare plans for urban districts. In fact, Motohashi and Kaneko et al. [19, 20] found that depression may be mitigated by close human relationships, i.e., social capital through the community-based suicide prevention program in Akita Prefecture.
Actual state of QCNL and related factors to QCNL in child-nurturing parents
The subjects were selected from three cities classified as urban, flat farming, and hilly farming areas, reflecting the actual situation of area types in Kumamoto Prefecture. As shown in Table 2 , the subjects showed rural characteristics, such as a relatively high number of family members and children, and high rates of subjects within the residential environment is dominant in rural areas, with even City A with a relatively large population being classified as an urban area. The overall and individual elements of QCNL we developed for our study were shown to have relatively high scores ( Table 3 ). The SDS score was also relatively high (Table 3) , and 50.4 % of our subjects were classified with ''slight and more advanced depression'' ([40 points). Although this situation was not severe in child-nurturing parents in Kumamoto Prefecture in comparison with the results of other research in parents sending their child to nursery schools [21] , our result may indicate that childnurturing parents in Kumamoto Prefecture may be suffering from some stress due to conflicts in community life. It is possible, however, the ''community factors'' may mitigate that stress.
Relationship between ''community factors'' of childnurturing parents and sound growth of their children As shown in Table 4 , significant correlations were seen between overall ''community factors'' and infant developmental items with the Tsumori-Inage Infant's Developmental Test (r = 0.12-0.17). However, there was no significant correlation between QCNL and items of the Tsumori-Inage Infant's Developmental Test. Next, we found a best fitting model, as shown in Fig. 2 . In this model, the item ''community factors'' was significantly associated with QCNL (r = 0.81), SDS (r = -0.59), and ''child growth'' (r = 0.32); in addition, SDS and QCNL were not significantly associated with ''child growth''. We considered that differences in r values related to ''community factors'' and ''child growth'', as determined by Pearson's correlation coefficient in Table 4 (r = 0.12-0.17) or by covariance structural analysis (r = 0.32), influenced a number of factors. In Table 4 , some factors, such as ''number of family members,'' ''number of children,'' ''duration of residence,'' and ''parents' age'', were related to ''community factors.'' ''Poverty'' is another possible factor. Robert et al. showed that being poor affects nearly every aspect of a child's home life [24] . In our study, for ethical issues, the economic situation of each household could not be confirmed. Robert et al. also examined the frequency with which children were exposed to various parental actions, materials, events, and conditions as part of their home environments, and how these exposures related to their well-being. The most consistent relationships found were those between learning stimulation and children's developmental status, with relationships for parental responsiveness and spanking varying as a function of outcome, age, ethnicity, and poverty status [25] . Intelligence in children is known to be closely related to contact with a wide variety of people and exposure to diverse and complex stimulations [22, 23] .
Our observations suggest that contact with a wide variety of people may be important for the sound growth of children and that various environmental stimuli, such as participating in community events and bringing children into contact with animals and plants, may also be important. These items are closely related to ''community factors.'' Our findings also indicate that even for urban residents ''community factors'' can improve the overall QOL of parents, enabling them to realize a ''behavior and lifestyle'' favorable for child-nurturing and to reduce their SDS score. It has been established that ''community factors'', which are indispensable for the child-nurturing environment, can be implemented in any area.
In conclusion, we have clarified the significance of ''community factors'' in promoting the QCNL of childnurturing parents and sound growth of their children by conducting qualitative and quantitative surveys. Future research should be performed to confirm if the present questionnaire battery is applicable to all regions with various geographical characteristics and to establish the standard score in order to evaluate ''community factors'' for child-nurturing parents and relations.
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Appendix: The questionnaire items and exploratory factor analysis of questionnaire 9 Do you teach your child(ren) the preciousness of life through the life and death of creatures (such as pets)?
.569
10 Do you grow flowers and/or vegetables with your child(ren) and experience the joy of growing and eating them?
.720
Predisposing factors
The following questions concern your thoughts, knowledge, and attitude. .637
Reinforcing factors
The following questions concern your family, your child(ren), and people around you. 
